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Goal:

» Reduce uncertainty around the potential risk
to birds and bats from wind turbines.

Challenge:

» Observing bird and bat activity in difficult to
access locations.

» Make continuous observations over multiple
diurnal cycles.

Approach:

» Thermal video + automated processing is
a cost-effective solution.

Automated Processing:

A Producegeliable, verifiableinformation from
remotely-sensed data.

A Reduces the amount of data that must be
stored, transmitted and reviewed by human
experts.




7

TeChnlcaI ObJeCtlveS Pacific Northwest

NATIONAL LABORATORY

Proudly Operated by Battelle Since 1965

» Develop software to process video from a single thermal camera to
automate the detection of birds and bats.

» Abundance counts,
» Passage rates,
» Temporal activity patterns

» Develop models for:
A Classification of flight paths
A Classification of targets
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Application For Pre- and Post-
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Installation Studies

Process recorded video using our softwa
Use remote cameras to ThermalTracker Software
collect site data

B Dciccied Tracks

Track Statistics

Tatal
Frames Frame distanca Speed
visible span  Sinuosity (pixels) (pixels/sec)
mean

44 73 1.49879 125.332 51.3688
11 16 2.13651 42.8128 80.0599
46 56 1.16832 447.369 239.023
14 21 1.51473 132.181 188.326

93 1 095?3 162 364 51 23 53

'\ Analyze results.

REPORT




ThermalTracker software extracts ~7
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flight tracks.
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A composite image of 300 frames (10 seconds of video at
30 frames per seconamakes entire flight track visible.

MO (R aErwations @oig=~0e=20a) 87,8088 1 .2 /1
Tracks:

ID Start End
video time frame x ¥ top/bottom left/right  videotime frame x ¥ top/bottom left/right
2 00:00.3 9 114 112 top left 00:01.0 259 BB3 136 top right




Open Source Software
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» Available on request for Windows, Mac or Linux.

» Easy to use graphical interface.

ThermalTracker

Input file /Users/d3x389/Developer/ThermalTracker/data/20120716_21-4¢  Browse
Output directory | /Users/d3x389/Developer/ThermalTracker/data/20120716_21-45  Browse

Parameters
Window size (seconds) @ 10 Minimum pixels per blob @ 9
Max frames skipped between frack blobs @ 10 Minimum blobs per track @ &

fraction of video size between track blobs @ Width 0.10 Height 0.10
Optiens
_|View processing results
| Track blobs
| Track positions

-~ : Pacific Northwest
Override file FPS 0.0 NATIONAL LABORATORY

START

Processing file /Users/d3x389/Developer/ThermalTracker/data/20120716_21-45-33_bats.mp4
with 10 second windows

Width: 1920

Height: 1080

FPS: 29.9625

Total frames: 8987

background calculated over 8987

frame depth code is 0, channels = 3

grayscale image depth code is 0, channels = 1

Estimating mean background...

Works with video
from any thermal
camera.

Userselectable
parameters tune
performance.
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Count high density events and rare events rue xotes:
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Multiple birds tracked and counted during feeding activity.
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Classification of Flight Tracks
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» Flight tracks extracted by ThermalTracker provide:
B Direction of movement
B Change in direction

Example: Swallow foraging

0 200 400 600

0 1 1 J
200 >
400

Can discriminate track type, infer behavior:
& Linear = fly through

B Quadratic = smooth change in direction
A\ Sine wave = sinuous fly through

@® Angled = sharp change in direction

€ Turnaround = sinuous feeding
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Classification of Targets PacificiNCuiZ= T
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» The Holy Grail: Identify species of concern.
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Classification Using Flight Pattern Peciis Mertest.,
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